Abstract: A novel series of Schiff bases derivatives containing the benzothiazolone moiety have been synthesized in a simple and efficient method, by condensation of 6-amino-2(3H)-benzothiazolone substrates with different aromatic aldehydes, in refluxing ethanol and in the presence of acetic acid as catalyst. The structure of synthesized compounds was elucidated and has been proven using spectral methods such as 1 H NMR, 13 C NMR and elemental analysis. All the newly synthesized compounds were in good agreement with the proposed structures.
Introduction
Organic compounds with a general formula R 1 R 2 C=NR 3 are known as Schiff bases, which are usually synthesized from the condensation of primary amines with compounds having active carbonyl groups, [1] [2] [3] in different conditions and in different solvents with the elimination of water molecule. Schiff bases are used as a key intermediate for the synthesis of nitrogen heterocyclic compounds. [4] [5] [6] They play important roles in both synthetic and structural research because of their preparative simplicity and structural diversity. 7 Several synthetic methods have been reported for their synthesis in the literature. 8, 9 Moreover, the Schiff base derivatives have been extensively studied because of their numerous applications in various fields of chemistry and industry. [10] [11] [12] [13] [14] Also, they are reported to possess diverse pharmacological activities. [15] [16] [17] [18] [19] [20] [21] In addition, benzothiazolone containing heterocycles systems have been incorporated into a wide variety of therapeutically interesting drug candidates 22 . Previous works were published, expanding the structure activity relationship of 6-benzoyl-2(3H)-benzothiazolone (S-14080) as an analgesic compound. 23 6-benzoyl-2(3H)-benzothiazolone and 6-benzoyl-2(3H)-benzoxazolone also served as lead structures in the design of antiviral compounds, particularly targeted against HIV and CMV species. 24 Furthermore, In recent years, several potentially useful bioactive substances based on the benzothiazolone nucleus have been extensively studied because of their wide range of pharmacological activities. [25] [26] [27] [28] [29] , and were reported as potential analgesic and anti-inflammatory agents. [30] [31] [32] [33] [34] All the facts discussed above and in continuation of our research on nitrogen and sulfur containing heterocycles, inspired us to develop an efficient and simple synthesis of a new series of benzothiazolone derived Schiff's base derivatives (Figure 1 ), which may exert potent pharmacological action.
Figure 1. Proposed chemical structure of the Schiff base ligands 5a-l
The present investigation is of interest in synthetic organic chemistry because it is based on the fact that, the chemistry of benzothiazolinonyl Schiff bases derivatives is less explored compared to that of either Schiff bases or benzothiazolone.
Experimental
Melting points have been determined using a SMP3 Stuart Scientific apparatus and are uncorrected. The 1 H NMR spectra were performed in solutions on a Bruker AC 400 spectrometer using dimethylsulfoxide-d 6 as solvent with TMS as internal standard, with chemical shifts reported as  (ppm). Analytical thin layer chromatography was performed with commercial silica gel plates 60 F 254 (Merck) and visualized with UV light, using Ethylacetate/Cyclohexane (8:2, v/v) solvent system as eluent. The experimental microanalyses were in satisfactory agreement and were found within 0.4% of the calculated values. The identity of the known products 2(3H)-benzothiazolone derivatives 1, 2, 3a, 3b, 4a and 4b was confirmed by the comparison of their melting points and spectroscopic data with those of authentic compounds available in the literature. [35] [36] [37] [38] [39] [40] General procedure for the preparation of nitro compounds (3a-3b):
Nitric acid (68%, 5.30 cm 3 , 80 mmol) in 20 cm 3 of acetic anhydride cooled to -0-5°C was added dropwise, a solution of 2(3H)-benzothiazolone compounds 1 and 2 (10 mmol) in a minimum of acetic anhydride. The mixture was stirred at -0-5°C for 3 h. The precipitate was filtered, washed with cold water, dried and recrystallized from suitable solvent to afford the corresponding 6-nitrobenzothiazolones compounds 3a (56%) and 3b (68%).
General procedure for the preparation of amino compounds (4a-4b):
To a stirring ethanolic solution of 6-nitro-2(3H)-benzothiazolone (4a) or 3-methyl-6-nitro-2(3H)-benzothiazolone (4b) (1.0 equiv.) in a 250 ml round bottomed flask, tin chloride dihydrate (SnCl 2 .2H 2 O, 5 equiv.) was added. The reaction mixture was heated at reflux and reaction continued until completion of the reaction (TLC monitoring). After complete reduction, the starting material disappeared, and the solution was allowed to cool down. The pH was made slightly basic (pH 7-8) by addition of 5% aqueous sodium bicarbonate before extraction with ethyl acetate. The organic phase was washed with brine and dried over magnesium sulfate, and the solvent was removed. The solid 6-aminobenzothiazolone intermediates 4a (68%) and 4b (67%), were obtained after being washed with petroleum ether, and used for the next step without further purification.
General procedure for the preparation of Schiff bases ligands (5a-5l):
The Schiff base ligands were prepared by condensation of an equimolar mixture of substituted aromatic aldehydes and 6-amino-2(3H)-benzothiazolones (4a-4b), in an ethanolic solution and in presence of catalytic amount of glacial acetic acid under nitrogen atmosphere. Then, the resulting mixture was heated at reflux for 0.5h until the completion of the reaction (TLC monitoring). The solid product thus obtained was filtered, washed several times with ethanol and cold water, dried and purified to give the desired products (5a-5l). All prepared products were obtained following the general procedure under heat at reflux for 0.5h, as coloured solid products with yield (64-90%). On the basis of various analytical and NMR spectroscopic data which are given in the experimental section, the structure for the compounds has been proposed (Figure1). N-H, 1H ). 13 
Physicochemical and spectral data of new products: 6-(Arylideneamino)benzo[d]thiazol-2(3H)-one derivatives (5a-5l):
6-(2-cyanobenzylideneamino)benzo[d]thiazol-2(3H)-
6-(4-cyanobenzylideneamino)benzo[d]thiazol-2(3H)-one (5c):

3-methyl-6-(2,4-dimethoxybenzylideneamino)benzo[d]thiazol-2(3H)-one) (5f):
6-(2,5-dimethoxybenzylideneamino)benzo[d]thiazol-2(3H)-one (5g):
6-(2-chloro-6-nitrobenzylideneamino)benzo[d]thiazol-2(3H)-one (5i):
3-methyl-6-(2-chloro-6-nitrobenzylideneamino)benzo[d]thiazol-2(3H)-one (5j):
6-(4-(methylthio)benzylideneamino)benzo[d]thiazol-2(3H)-one (5k):
3-methyl-6-(4-(methylthio)benzylideneamino)benzo[d]thiazol-2(3H)-one (5l):
Results and Discussion
In this work, we have developed a facile and efficient approach for the synthesis of some novel Schiff bases compounds containing the benzothiazolone moiety. The reaction of the starting compounds 6-amino-2(3H)-benzothiazolones 4a and 4b with substituted benzaldehyde derivatives in ethanol and acetic acid under conventional heating method was studied.
The synthesis of the desired Schiff base 6-(arylideneamino)benzo[d]thiazol-2(3H)-one derivatives (5a-l) was accomplished according to the steps illustrated in the schemes below. The compound, 3-methyl-2(3H)-benzothiazolone (2) was prepared by methylation using dimethylsulfate and sodium hydroxide in aqueous medium of 2(3H)-benzothiazolone (1), which was readily synthesized via the reaction of 2-aminothiophenol and urea (Scheme 1). Scheme 1. Reagents and conditions: (a) , 160°C, 3h; (b) dimethylsulfate, NaOH, 2h
The 2(3H)-benzothiazolone (1) and 3-methyl-2(3H)-benzothiazolone (2) were then converted to 6-nitro-2(3H)-benzothiazolone (3a) and 3-methyl-6-nitro-2(3H)-benzothiazolone (3b) derivatives, by a nitration reaction of the aromatic ring of compounds 1 and 2 with nitric acid in acetic anhydride. The nitro group of compounds 3a-3b was reduced by the tin chloride dihydrate (SnCl 2 .2H 2 O) in refluxing ethanol, yielded the intermediates substrates 6-amino-2(3H)-benzothiazolones 4a and 4b respectively (Scheme 2). The final step was performed by condensing 4a and 4b with different aromatic aldehydes at refluxing ethanol, in the presence of catalytic amount of glacial acetic acid. This process yielded 64-90% of the pure desired products (Scheme 3). On the basis of various analytical and NMR spectroscopic data which are given in the experimental section, the structure for the compounds has been proposed (Figure1). 
Conclusion
In summary, this present study reports an efficient strategy and a successful synthesis of a series of novel Schiff base containing benzo[d]thiazol-2(3H)-one nucleus in good yields, by reaction of 6-amino-2(3H)-benzothiazolone intermediates with various aromatic aldehydes in ethanol and a catalytic amount of glacial acetic acid under reflux conditions. The structural characterizations of the title compounds were confirmed by using the 1 H NMR, 13 C NMR, spectral technique and elemental analysis. The employed analytical methods confirmed the structures of the obtained compounds, for both the intermediates and the final products. Finally, it can be concluded that different substituent's on aromatic nucleus influences the activity, and the synthesized Schiff bases products could represent a group of potential agents for the development of new bioactive compounds. 
